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The information concerning the physical properties and the composition of the liquid content of the phloem of plants is limited. The exudate from the sieve tubes of cucurbits has been studied most extensively. Crafts (5) reviewed the earlier literature and made extensive studies ( 1, 2, 3) on the movement of solutes, using the exudate from the sieve tubes of the cucurbits. Crafts and Lorenz (4), after careful microscopic observations, concluded that the exudate from the cucurbits comes from the sieve tubes. This has been accepted by other investigators. After a reexamination of the data and further extensive studies, however, they concluded that the phloem exudate from the cucurbits cannot be considered a true sample of the assimilate stream. These investigators pointed out that the phloem exudate from other species of plants is relatively high in sugars and that possibly the phloem exudate from some of these species might, therefore, be a true sample of the assimilate stream.
Under certain conditions which are not well understood. some sugar beet roots will exude sufficient quantities of liquid from the phloem in sufficient quantities for studies on its physical and chemical properties. The only properties of phloem exudate from the sugar beet root that have been reported are the pH and total solids content. Fife and Frampton (6) reported the pH to be near 8.0 and a total solids content of near 11 %. This pH value agrees closely with that reported by Moose (7) .
In this paper other properties of phloem exudate are reported and these properties are compared with those of juice expressed from the same sugar beet roots and with xylem exudate collected from roots taken at a time when there existed no appreciable positive pressure in the phloem.
Methods
Roots were collected at weekly intervals during the winter months from an experimental planting at Brawley, Cal., to determine when conditions were optimum for the roots to bleed. Roots were lifted in the early morning and prepared for bleeding in a nearby laboratory. The roots were washed and the leaves and sufficient crown removed so that they would stand, tail up Many comparisons were made of the total solids content of phloem exudate with that of juice expressed from the same root. In nearly all cases, the percentage total solids of the phloem exudate fell within a range of 75 to 80 % of the total solids content of the expressed juice.
A striking difference in composition between the phloem exudate and the expressed root juice is the concentration of electrolytes present and the fraction of the total solutes they represent in each. The osmotic pressure exerted by the electrolytes (8) 
